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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 . (Original) A wide-gap semiconductor device, comprising: 

a first pn junction formed by p-type and n-type semiconductor regions which 
operate as a bipolar semiconductor device, and forming a current path in the 
semiconductor regions; 

an electric field relaxation layer provided within one of the semiconductor regions 
so as to be separated to an edge of the first pn junction, having a conduction type 
different from that of the one of the semiconductor regions, and forming a second pn 
junction with the one of the semiconductor regions surrounding thereof; 

a first electrode electrically connected to the other of the semiconductor regions 
forming the first pn junction, opposed the one of the semiconductor regions between the 
first and second pn junctions with an electrical insulation film being intervening, and 
functioning as a current passage of the bipolar semiconductor device; and 

a second electrode connected to the one of the semiconductor regions. 

2. (Currently Amended) A wide-gap semiconductor device according to claim 1 7 
compr i sing: 
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— — a f i rst pn junction form e d by p typ e and n typo s e miconductor reg i ons wh i ch 
operate as a bipo l ar s e m i conductor d e v i c e , a nd forming a curr e nt path i n the 
semiconductor reg i ons; 

an olo ctric f i old relaxat i on layer prov i ded with i n on e of th e s e miconductor r e g i ons 

so as to be separat e d to an edge of th e f i rst pn junction, hav i ng a conduct i on type 
d i ff e r e nt from that of th e on e of th e s e m i conductor r e g i ons, a nd forming a s e cond pn 
junct i on w i th th e on e of th e s e m i conductor r e gions surrounding th e r e of; 

a f i rst e le ctrod e ele ctr i ca ll y conn e ct e d to th e oth e r of th e s e miconductor r e gions 

forming the first pn junct i on, oppos e d th e on e of the s e miconductor r e gions b e tw ee n th e 
f i rst pn and s e cond junctions w i th an ele ctrica l insulation fi l m b ei ng int e rv e n i ng, and 
funct i on i ng as a curr e nt passag e of th e b i po l ar semiconductor d e vic e ; and 

a second oloctrodo conn e cted to the one of the semiconductor regions, 

wherein application of a voltage between the first electrode and the 
semiconductor regions so as to generate a depletion layer in the one of the 
semiconductor regions including the first pn junction causes that the first electrode 
imparts an electric field effect to the one of the semiconductor regions between the first 
and second pn junctions via the electrical insulation film, thereby the first and second pn 
junctions being electrically connected. 

3. (Currently Amended) The wide-gap semiconductor device according to claim 1 
wherein the one of the semiconductor region is formed by a first semiconductor 
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layer and the other of the semiconductor regions is formed by a second semiconductor 
layer, 

wherein the first semiconductor layer has a first conduction type which is any one 

of the p-type and n-type, and the second semiconductor layer having a second 
conduction type which is the other of the p-type and n-type, 

wherein one- the first semiconductor layer and the ethe ^second semiconductor 
layer forms a mesa structure, the ono sem i conductor l ayer hav i ng a f i rst conduct i on 
type which is a ny on o of th o p typo and n typ o , and tho other som i conductor l ayer 
h a v i ng a second conduction typ e wh i ch i s th o oth o r of th e p typ o and n typ o and 
form i ng the f i rst pn junction with tho ono somiconductor layer, 

wherein the electric field relaxation layer is formed in the one- first semiconductor 
layer having the first conduction type so as to be separated from the first pn junction, 
and has the second conduction type, 

wherein the first electrode is opposed to the one -first semiconductor layer 
between the first pn junction and the electric field relaxation layer with the electric 
insulation layer intervening, and is connected to the otbe^ second semiconductor layer 
of the mesa structure , and 

wherein the second electrode is connected to the one- first semiconductor layer 
having the first conduction type. 
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4. (Currently Amended) The wide-gap semiconductor device according to claim 1 

wherein the one of the semiconductor region is formed by a first semiconductor 
layer and the other of the semiconductor regions is formed by a second semiconductor 
layer, 

wherein the first semiconductor layer has a first conduction type which is any one 

of the p-type and n-type, and the second semiconductor layer having a second 
conduction type which is the other of the p-type and n-type. 

wherein ene -the first semiconductor layer and the ethef -second semiconductor 
layer forms a planar structure, th e one sem i conductor l ay e r hav i ng a f i rst conduction 
typ e wh i ch i s any one of tho p typo and n type, and the othor sem i conductor l ay e r 
having a s e cond conduct i on typo wh i ch is th e other of the p typ o a nd n typ o and 
form i ng th e f i rst pn junction with th e on e s e m i conductor l ay e r, 

wherein the electric field relaxation layer is formed in the one- first semiconductor 
layer having the first conduction type so as to be separated from the first pn junction, 
and has the second conduction type, 

wherein the first electrode is opposed to the one- first semiconductor layer 
between the first pn junction and the electric field relaxation layer with the electric 
insulation layer intervening, and is connected to the othef -second semiconductor layer 
of the planar structure, and 

wherein the second electrode is connected to the one -first semiconductor layer 
having the first conduction type. 


-6- 


1102955 


SUGAWARA 
Appl. No. Unknown 
, August 4, 2006 

5. (Original) A wide-gap semiconductor device, comprising: 

a first pn junction formed by p-type and n-type semiconductor regions which 
operate as a bipolar semiconductor device, and forming a current path in the 
semiconductor regions; 

an electric field relaxation layer provided within a second semiconductor region of 
the semiconductor regions forming the first pn junction so as to be separated to an edge 
of the first pn junction, having a conduction type different from that of the second 
semiconductor region, and forming a second pn junction with the second semiconductor 
region; 

at least one third semiconductor region formed on a first semiconductor region of 
the semiconductor regions forming the first pn junction, and having a conduction type 
different from that of the first semiconductor region; 

a first electrode electrically connected to the third semiconductor region, and 
having an edge which is opposed to the second semiconductor region between the first 
and second pn junctions with an electrical insulation film being intervening; 

a second electrode electrically connected to the first semiconductor region 
forming the first pn junction; 

a fourth semiconductor region provided on one face of the second semiconductor 
region opposed to the other face of the second semiconductor region in which the first 
pn junction is provided, and having a conduction type different from that of the second 
conduction region; and 
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a third electrode provided on the fourth semiconductor region. 

6. (Original) A wide-gap semiconductor device, comprising: 

at least two first pn junctions, each of which is formed by p-type and n-type 
semiconductor regions operating as a bipolar semiconductor device and forms a current 
path in the semiconductor regions; 

an electric field relaxation layer provided within a first semiconductor region of 
the semiconductor regions forming the first pn junction so as to be separated to an edge 
of the first pn junction, having a conduction type different from that of the first 
semiconductor region, and forming a second pn junction with the first semiconductor 
region; 

at least one third semiconductor region formed in a second semiconductor region 
of the semiconductor regions forming the first pn junction, and having a conduction type 
different from that of the second semiconductor region; 

a first electrode electrically connected to the third semiconductor region, and 
having an edge which is opposed to the semiconductor region between the first and 
second pn junctions with an electrical insulation film being intervening; 

a second electrode electrically connected to a fourth semiconductor region which 
is the other of the semiconductor regions forming the first pn junction; 
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at least two third electrodes each of which is opposed to the semiconductor 
regions between the at least two first pn junctions with a insulation film being 
intervening; and 

a fourth electrode connected to the fourth semiconductor region. 

7. (Currently Amended) The wide-gap semiconductor device according to any one 
of cl ai ms claim 14g-§ further comprising an ohmic contact layer provided between the 
fist electrode and the semiconductor region electrically connected to the first electrode, 

wherein the insulation film is provided on a face of the semiconductor region so 
that a prescribed opening is kept between the insulation film and an edge of the ohmic 
contact layer. 

8. (Original) The wide-gap semiconductor device according to claim 7, wherein the 
first electrode has a protruding portion formed so as to enter into the opening. 

9. (Currently Amended) The wide-gap semiconductor device according to any ono 
of c l a i ms claim 1 through 8 , wherein the first electrode opposed to the semiconductor 
regions between the first and second pn junctions with the electrical insulation film being 
intervening is extended so as to overlap by a prescribed distance with the electric field 
relaxation layer forming the second pn junction with the electrical insulation film being 
intervening. 
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10, (Original) The wide-gap semiconductor device according to claim 7, wherein an 
insertion member made of a material which is hardly likely to react with a metal material 
of the ohmic contact layer is provided in the opening. 

1 1 . (Currently Amended) A power device, comprising a-the wide-gap semiconductor 
device according to claim 10 as a control device. T 

wh o roin tho w i do gap som i conductor dev i c e compr i sos: 

— — at loast two first pn junctions, e ach of wh i ch is formod by p type and n typ o 
somiconductor reg i ons operat i ng as a bipo l ar som i conductor dov i co and forms a curr e nt 
path i n th e s e miconductor r e g i ons; 

an o l octric f i o l d relaxation layer provided w i th i n a f i rst som i conductor reg i on of 

th e s e m i conductor r e g i ons form i ng th e first pn junct i on so a s to b e s e parat e d to an e dg e 
of th e first pn junct i on, hav i ng a conduct i on typ e d i ff e r e nt from that of the first 
som i conductor reg i on, and forming a second pn junction w i th tho f i rst som i conductor 
reg i on; 

at l east ono th i rd somiconductor region formod i n a second som i conductor reg i on 

of tho som i conductor r e gions form i ng the first pn junction, and h a ving a conduct i on typ e 
d i fferent from that of th o s e cond somiconductor region; 
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a first ele ctrod e ele ctr i ca ll y connoct o d to th e third s e m i conductor r e gion, a nd 

h a ving an e dg e wh i ch is oppos e d to the s e m i conductor r e g i on betw ee n th e f i rst and 
socond pn junctions w i th an o l o ctr i ca l insulat i on f i lm being interven i ng; 

— : — a socond o l octrodo electr i ca ll y connoct o d to a fourth s e miconductor r e g i on wh i ch 
is th e oth e r of th e s e m i conductor r e gions forming th e first pn junction; 

at l e ast two th i rd el ectrodes each of which i s opposed to the s e miconductor 

r e gions b e tw ee n th e at l e ast two f i rst pn junct i ons w i th a insu l at i on f i lm b ei ng 
interv e n i ng; and 

a fourth e l ectrod e connected to the fourth s o miconductor r e g i on. 


-11 - 


1102955 


